Heterologous desensitization of beta-adrenoceptor signal transduction in vivo.
The hemodynamic actions of pituitary adenylate cyclase-activating polypeptide (PACAP-27) rapidly diminish upon repeated i.v. injection in rats treated with the nitric oxide synthase inhibitor, N(G)-nitro-L-arginine methyl ester (L-NAME). We now report that the beta-adrenoceptor agonist isoproterenol (0.5 microg/kg, i.v.) produces pronounced hypotensive and vasodilator effects in anesthetized rats pretreated with L-NAME (100 micromol/kg, i.v.). However, the hypotensive and vasodilator actions of isoproterenol were markedly diminished in L-NAME-treated rats in which tachyphylaxis to PACAP was induced immediately prior to the injection of the beta-adrenoceptor agonist. This suggests that a reduction in tissue concentrations of nitric oxide-containing factors allows tachyphylaxis to PACAP-27-mediated vasodilation to occur in vivo and that this process leads to the heterologous desensitization of beta-adrenoceptor-mediated responses.